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CONFIDENTIAL 

CALIBRATION  REPORT  No.  1803 

Sob):  AN/SQS-4  tmnaducer  lfod  3;  calibration  of 

Ref:  (a)  U8RL  Reeearcb  Report  No.  55,  "Tranaducer  Callbrai 
from  Near -field  Data,  ” by  W.  J.  Trott 

End:  (1)  Drawings  U8RL  36313  through  36335  and  30113 
(3)  Table  1 


1.  This  calibration  was  accomplished  as  a further  extension  of  the  near-field 
measurement  technique  reported  in  reference  (a). 


3.  Reference  (a)  provides  the  theory  and  equations  as  well  as  the  method  for 
obtaining  transducer  calibrations  from  near-field  data.  In  this  report  the 
AN/8Q6-4  transducer  was  treated  as  a line  transducer  when  used  as  an  omni* 
search  transducer,  but  when  used  with  the  scanning  switch  for  measuring 
rotating  directivity  receiving  (RDR)  the  AN/SQS-4  tranaducer  was  treated  as 
a piston. 


3.  Near-field  measurements  were  made  using  the  type  LC33  transducer  and 
the  U6RL  type  F31  line  transducer.  The  type  LC33  transducer  was  used  as  a 
probe  that  was  moved  parallel  to  the  Z axis  of  the  AN/SQS-4  tranaducer  to 
produce  the  data  for  computing  far-field  omni-search  patterns  and  the  trans- 
mitting current  response  (omni).  The  data  show  that  a cylindrical  wave 
exists  beyond  a distance  of  3 diameters  from  the  center  of  the  AN/SQS-4 
transducer;  this  restriction  is  due  to  the  large  diameter  of  the  AN/SQS-4 
transducer.  Theory  predicted  the  distance  a,  euch  that  3 < ka  < 3fl(L/A)* 
for  a very  thin  line.  hi  the  case  of  the  AN/SQS-4,  a > 3V3lf- 3.3  inches. 

Data  show  that  if  the  line  has  the  radius  r0>A»  then  4r0  <a  <L*/X.  The  type 
F31  line  transducer  consists  of  16  individual  elements  approximately  3 inches 
in  diameter  and  3 inches  long.  The  over-all  length  of  the  transducer  is 
38  inches.  This  transducer  was  used  to  measure  the  RDR  data  in  both  vertical 
and  horlaontnl  sweeps  (along  the  Z and  Y axis).  Drawli*  USRL  36313  of  enclo- 
sure (1)  is  the  XZ-plane  directivity  pattern  (near  and  far  field)  of  the  type  F31 
line  transducer.  The  individual  element  sensitivities  ere  shown  on  Drawing 
USRL  36314  of  enclosure  (1).  Drawing  USRL  36315  shows  the  XY-plaae 
directivity  pattern  of  the  F31  line  transducer  and  Indicates  that  the  F31  does 
not  act  as  a thin-line  transducer  and  probably  accounts  for  the  vnriatioa  in  the 
computed  patterns  and  sensitivities;  that  is,  the  two  active  faces  of  each  line 
element  (3  inches  in  dismetar  and  3 inches  apart)  do  not  mensure  at  a point, 
but  measure  some  avenge  value  of  amplitude  and  phase.  The  310-degree  face 
of  the  Moments  was  used  as  the  0-degree  face  of  the  line.  tiat/i|  AOOiriC 
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*•  Nor-flild  oMiirtBsiati  war#  iiida  to  dote  for  computing  the 
following:  transmitting  currant  rttpou*  (omni),  omni-directivity  patterns 
in  the  XZ  plans,  free-field  voltage  sensitivity  (RDR),  and  directivity 
pnttarns  (RDR)  In  tha  XY  and  XZ  planas.  Tha  free-field  voltage  sensitiv- 
ities (RDR)  wara  computed  for  distances  68,  BO,  38,  78,  50,  44,  and 
88  inches.  Tha  free-field  voltage  sensitivities  are  shown  in  Table  1,  enclo- 
sure (S).  The  dir  activity  patterns  are  shown  on  Drawings  U8RL  28118 
through  18222,  enclosure  (1).  The  transmitting  current  responses  (omni) 
were  computed  for  9 different  distances  and  corrected  to  one  meter.  These 
data  are  shown  in  Table  1.  The  directivity  patterns  (both  near-field  and 
far-field)  tor  two  distances  are  shown  on  Drawings  USRL  28223  and  28224, 
enclosure  (1).  Drawing  USRL  28228  shows  values  of  free-field  voltage  sensi- 
tivities of  the  AN/8QS-4  (from  near-field  data)  for  the  distance  range  37  to 
200  inches;  this  drawing  shows  the  effective  range  in  which  near-Held 
measurements  may  be  made  on  the  AN/8QS-4  transducer  using  the  cylindrical 
wave.  The  8.  A.  CAF-4  computer  is  limited  to  computing  ±80  degrees  of 
pattern;  however,  this  limit  is  believed  to  be  adequate  for  most  measurements , 

5.  Orientations  were  according  to  the  method  described  in  Drawing  USRL 
20113,  enclosure  (1),  for  a cylindrical  transducer  with  the  center  of  the 
cylinder  as  the  sero  reference  in  the  XZ  plane. 
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MEASUREMENTS  MADE  IN  AC- 
CORDANCE WITH  AMERICAN 
STANDARD  Z.S4.S4.1SS7 
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COORDINATE  SYSTEM  FOR  TRANSDUCER  ORIENTATION 

The  left-handed  coordinate  system  of  the  American  Stand- 
ard Procedures  for  Calibration  of  Electroacoustic  Trans- 
ducers Particularly  Those  for  Use  in  Hater,  Z24. 24-1957, 
is  used.  The  transducer  is  fixed  with  respect  to  the 
coordinate  system  and  has  its  acoustic  canter  at  tha 
origin.  The  angle  4 is  equivalent  to  the  asimuth  angle 
in  sonar  operation. 


PLACEMENT  OF  TRANSDUCER  IN  COORDINATE  SYSTEM 


ORIENTATIONS  FOR  RESPONSE  AND  DIRECTIVITY  MEASUREMENTS 


Response . The  calibration  measurements  are  made  for  sound  propagated  parallel  to  the 
positive  X axis  (d  « 0,  0 ■ 90),  unless  otherwise  specified  on  the  response  curve. 


Directivity.  Tha  plane  of  the  pattern  is  specified,  and  the  following  conventions  are 
observed,  if  another  orientation  is  not  specified  on  the  pattern: 


XT  Plane:  Tha  positive  X axis  (4  - 0,  0 » 90)  coincides  with  the  sero-degree  direction  on 
the  pattern  and  the  positive  Y axis  (4  ■ 90,  • - 90)  la  at  90  degrees  measured 
la  a clockwise  direction.  Rotation  is  around  the  Z axis;  tha  positive  Z axis 
is  directed  upward  from  the  plana  of  the  paper. 


YZ  Plane:  The  positive  Y axis  coincides  with  the  sero-degree  direction  and  the  positive 
Z axis  is  at  90  degrees  measured  in  a clockwise  direction.  Rotation  is  around 
the  X amis;  the  positive  X axis  is  directed  upward  from  the  plane  of  the  paper. 


XZ  Plane: 


The  positive  X axis  coincides  with  the  sero-degree  direction  and  the  positive 
X axis  (0  - 0)  is  at  90  degrees  nsasured  in  a clockwise  direction.  Rotation  is 
around  the  Y axis;  the  negative  Y axis  is  directed  upward  from  the  plane  of  the 
paper. 


Transducer  Type  I Transducer  Orientation  in  Coordinate  Syst 


Point,  or 
Spherical 

Points  on  surface  that  coincide  with  tha  X and  Z axes  shall  be 
specified. 

Cylindrical, 
or  Line 

The  axis  of  the  cylinder  or  line  shall  coincide  with  the  Z axis. 
A reference  mark  in  the  XZ  plane  and  in  tha  direction  of  the  positive 
X axis  will  be  specified. 

Plane,  or 

Piston 

The  plane  or  piston  face  shall  be  in  the  YZ  plane  with  the  X axis 
normal  to  the  face  at  its  acoustic  center.  A reference  mark  in  the  XZ 
plane  and  in  the  direction  of  the  positive  Z axis  will  be  specified. 

Other  Configu- 
rations 

Orientation  shall  be  shown  by  sketch  or  description.  This  category 
includes  line  and  piston  types  of  transducers  operated  in  an  orien- 
tation other  than  those  specified  above. 
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